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Library 


BALOPTICONS 


For Immediate Delivery 


Almost any material, black and white or full color can be projected 
successfully with the ERM or LRM projectors. Every tint and detail 
appears on the screen exactly as in the original, and printed matter reads 
correctly from left to right. 


These instruments satisfy practically every educational need. They will 
project photographs, postcards, pages or pictures from magazines and 
books, stamps, coins, maps, charts, drawings and the like up to 6x 6%” 
in area, and even solid objects such as geological or botanical specimens, 
curios, and flat mechanical parts. They have even been used to project 
chemical reactions carried on in small dishes. 


The LRM in addition carries equipment for projecting the standard size 
lantern slide and a special slide carrier is also available to accommodate 
2x2” Kodachromes. 


Outstanding is the brilliant screen image possible although only a 500 watt 
lamp is used. In the class room this feature is important for it enables 
use to be made of a comparatively light room so students can easily make 
notes and observe fine details without eyestrain. Comfortable operation 
is assured in both models by a built-in cooling fan. 


No. 78280A Model ERM, Opaque Balopticon with 14” E.F. 

projection lens and built-in cooling fan $100.00 
No. 78280B Same as No. 78280A but with 18” projection lens 100.00 
No. 78270A Model LRM Opaque and slide Balopticon with 14” 


and 7” projection lenses 140.00 
No. 78270B Same as No. 78270A with 18” and 10” projection 

lenses 140.00 
No. 78305 Slide carrier for 2x 2” slides 3.00 


Complete details and literature available. Ask for Bulletin E132, 
or send us your order for immediate shipment from our stock. 


CHICAGO APPARATUS COMPANY 22/‘ttunois 


Please mention THE AMERICAN BIOLOGY TeacHer when answering advertisements 
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Encyclopaedia Britannica Films 


are created for Classroom use exclusively! 


N. SQUARE PEGs in round holes. here! No 
awkw: ard adaptation to make an “educational” 
picture! Every one of the Encyclopaedia Britan- 
nica Classroom Films* has been professionally 
created for teachers to use as an integral part of 
their regular school curriculum. 

Every step in the preparation of these films— 
from the selection of subject, the choice of col- 
laborators, the voluminous research, the writing 
of the script, through to the actual “shooting” of 
scenes —has been pl: inned with one thought —to 
help you teach your subject more effectively! 

Why not put these authentic, teacher-tested 
films to work for you and your pupils? A liberal 

“Lease-to-OWN” Plan brings them within reach 
ot even those schools with limited audio-visual 
budgets. Many schools have set up a Coopera- 
tive Film Library program. For more informa- 
tion and for a list of sound and silent films, write 
to Encyclopaedia Britannica Films Inc., Dept. 
17-D, 20 North Wacker Drive, Chicago 6, IIl. 


TEACHER'S HANDBOOK 


Encyclopaedia Bri 


Please mention THE AMERICAN BIOLOGY 


Just a few of the many Encyclopaedia Britannica 
Classroom Films (sound) now used by teachers of 
Biology: 


TITLE COLLABORATOR 
Consumption of Foods . O. E. Baker, Ph.D., 
University of Maryland 
Woter Birds... .. Arthur A. Allen, Ph.D., 


Cornell University 
Anton J. Carlson, Ph.D., M.D.; 
H. G. Swann, Ph.D.; and 
F. J. Mullin, Ph.D., M.D., 
The University of Chicago 


Temperature 


Control of Body 
Work of the Kidneys 


Fungus Plants 
Spiders . « Clyde Fisher, Ph.D., American 
Moths f Museum of Natural History 
Science 
and Agriculture . W..L. Burlison, Ph.D., 
University of Illinois 
Gardening ..... Ellen Eddy Shaw, 


Brooklyn Botanic Garden 


. AND MANY MORE! 


*Formerly Erpi 


WITH EVERY FILM 


itannica Films Inc. 


TEACHER When answering advertisements 
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Do You Want the Best in Botany Slides? | 


Diseerning instructors in the universities specify our slides of plant materials 
because they know from experience that they can not secure better preparations 7 
elsewhere. 


If you have never examined our slides, we want you to see what they are like. 
For this purpose, we have devised a special set consisting of 25 items commonly used 
in high school botany which is being offered at the exceptionally low price of $5.00 . 
for the months of March and April only. | 


The Special High School Set includes the following: Scytonema; Volvox; , 
Vaucheria; Ulothrix; Rhizopus, zygotes; Puccinia graminis, aecia; Coprinus, pileus; 
Marchantia, are :hegonia ; Funaria, entire young plant; Mnium, antheridia; Pterid- 
ium, rhizome; Fern prothallus, w.m.; Pinus, staminate and ovulate strobili, leaves, : 


stem; Ranunculus, root; Syringa, leaf; Aristolochia, stem; Lilium, meiosis in anth- 
ers, megaspore mother cell in ovule; Allium cepa, root tip; Elodea, stem tip; Zea 


mays, stem and embryo. 


CALIFORNIA BOTANICAL MATERIALS COMPANY 


861 Columbia Avenue 


CAROLINA CULTURES 
Class of: 
Li Giant Amoeba proteus $2. 00 $35 50 $4. 75 $60 00 
(standard for study) 
L2 Paramecium multimicro- 
nucleatum _.......... 2.50 3.25 4.00 
(giant form ; excellent. 
for laboratory study) 
L60 Hydra, Green or 
Brown 3.00 4.00 5.00 
(state preference) 
L220 Planaria maculata or 
dorotocephala 2.00 3.50 4.75 6.00 
(maculata, light co slored 
species, is generally 
preferred) 
SAME PRICE AS AMOEBA: 


P. caudatum Peranema Pandorina 
P. aurelia Volvox Eudorina 
Stentor Spirostomum Actinosphaerium 
Vorticella Chlamydomonas Mixed Protozoa 
Desmids Pelomyxa 

SAME PRICE AS PARAMECIUM: 
Euglena Euplotes Spirogyra 
Arcella Daphnia Nitella 
Chilomonas Copepods Elodea 
Centropyxis Diatoms Rotifers 


Vinegar Eels Oscillatoria 


To expedite handling at transfer points in transit all 
living cultures are shipped Special Delivery same day 
received, or ac cordi ng to customer’s shipping schedule. 
The above prices include container. Postage and Spe- 
cial Delivery are charged to the customer. 

For Drosophila cultures, Tenebrio or ‘‘Meal-worms,” 
Aquarium Sets or Assortments, living Frogs, Turtles, 
Rats, Mice, etc., see our Catalogue number 17. 
Cultures of Bacteria and Fungi are also available. 

We have a complete line of Preserved Specimens, 
Microscope Slides, Kodachromes, Dissecting Instru- 
ments, etc. Our publications—CAROLINA TIPS 
and Catalogue number 17—will be sent free upon 
application. 

CAROLINA BIOLOGICAL SUPPLY COMPANY 
Elon College, North Carolina 


Please mention THE AMERICAN BIOLOGY 


Pomona, California 


BIOLOGY SLIDEFILMS 


Eight rolls comprising 288 detailed drawings and de- 
scriptions of all important invertebrate and vertebrate 
animals on 35 MM SLIDEFILMS project to full 
screen size. 
Slidefilms in all High School sciences. 

Visual Sciences—264C, Suffern, N. Y. 


THE AMERICAN BIOLOGY 
TEACHER 


Publication of the National Association of Biol- 
ogy Teachers. 


Issued monthly during the school year from 
October to May. 


Publication Office—N. Queen St. and McGovern 
Ave., Lancaster, Pa. 


Editor-in-Chief—JoHN BREUKELMAN, State 
Teachers College, Emporia, Kan. 


Managing Editor—O. D. Rosperts, 117 Harrison 
St., Oak Park, Il. 


Subscriptions, renewals, and notices of change of 
address should be sent to the Secretary-Treasurer, 
M. A. RussELL, 403 California Ave., Royal Oak, 
Mich. Correspondence concerning advertising should 
be sent to the Managing Editor. 


The entire Staff List will be found in the Octo- 
ber and February issues. 


Annual membership, including subscription, 
$2.00, outside United States, $2.50. 


TEACHER when answering advertisements 
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Here’s the Complete List of 


JAQUES PICTURED-KEY NATURE BOOKS 


America’s most popular handbooks— 


How to Know the Insects 


Insects are found everywhere and in extraordinary abundance. To know them is essential to the 
success of many of our undertakings. The war could not have been won without the understanding 
and control of disease carrying insects. In similar manner they touch our lives at every angle. 
This book lays a strong foundation for insect study, in teaching recognition of insect families. Insect 
families are much the same the world over. These keys apply anywhere. Its success has been 
exceptional. 
: carefully explain all the many details which 
the beginner needs to know if he is to intelligently collect and study insects. A list of families 
arranged in their logical order is highly useful for reference and checking. 


Living Things—How to Know Them 


This unique manual covers the entire Plant and Animal Kingdoms. Its Pictured-keys make it 
comparatively easy for even a beginner to place any living thing in its correct phylum, class and 
order. With all this information gathered together into one volume, it proves a “must” for the 
teacher, student or nature lover who wishes to name animals and plants, and to readily determine 
their relationship to each other. It is definitely an important time saver. 

“More than 100 suggestions for nature study projects” and an orderly check list are both very useful 
additions. Over 450 clear cut drawings add understanding and interest to its pages. Get acquainted 
with it and you will keep it within reach all the while. 


How to Know the Trees 


This book contains carefully drawn pictures to show the leaves, winter twigs, flowers, fruit and seeds 
of each species. The illustrations are accompanied by a map marking the distribution of the species 
and by a list of distinguishing characters and important facts about the tree. 

A valuable feature is the section devoted to pictured-keys for identifying trees while in their winter 
condition. 

More than 200 species of our native and introduced trees are pictured and described. The territory 
covered is the United States and Canada east of the Rockies, but it does not include the tropical and 
subtropical trees of our extreme South. 


Plant Families—How to Know Them 
This book deals with almost all of the families of the entire plant kingdom. 
It is out of the question for one person to become familiar with all of the worlds more than a 
quarter million different species of plants. He can, however, know the families so well that he readily 
understands most of the plants he may find anywhere. 
One or more common species of plants are pictured and described for each family. Well over five 
hundred careful drawings make the keys and text highly understandable. It is being used exten- 


sively in many schools. 
Plants We Eat and Wear 


Food ond clothing are two of our most urgent needs. This book identifies by keys and careful draw- 
ings, over 300 plants which serve in feeding and clothing the world. It gives interesting facts about 
these plants and their uses, which every intelligent person should know. 
After all of our better known food plants were included there was still room to picture and discuss 
many of the tropical fruits which will come to us or be seen in our travels in the post war days. It 
is an important book which should be in every library and school room. 


How to Know the Spring Flowers 


This attractive book written and illustrated by Mabel Jaques Cuthbert, deals with 350 of our more 
common spring-flowering herbaceous plants. It is being widely used by schools and amateur plant 
lovers. More than 450 careful drawings make it highly understandable. 
Its earlier pages are devoted to an animated discussion of the facts one must know to intelligently 
study plants. The pictured glossary gives further aid to knowing plant structures. The instruc- 
tions for making a herbarium prove helpful. A companion volume, “How to Know the Fall Flowers” 
is in preparation. ; 

How to Know the Mosses ; 
Nature denied the mosses and liverworts a vascular system so they never got very large. Their great 
abundance, universal distribution, service as soil builders and beauty of structure, however, make 
their study important and abounding in interest. 
Dr. Henry S. Conard, president of the Sullivant Moss Society, describes the several hundred better 
known North American species so intimately that they seem like household friends. The drawings 
are accurate and beautifully done. The introductory pages describe the parts of these plants in 
such an understandable way that beginners should find it comparatively easy to identify the many 
mosses and liverworts. The book is one which nature lovers will prize 


We will gladly send you copies of any of these books on 15 day approval. 


Spiral binding $1.50 Cloth binding $2.50 


Wu. C. BROWN COMPANY 


Publishers 
Dubuque, lowa 


Please mention THE AMERICAN BIoLoGy TEACHER when answering advertisements 


VISUAL TEACHING AIDS 


How often do you teach ‘‘by doing’’ or learn ‘‘by doing’’?) Everybody with 


practical inclinations will admit that it is the right way. We, as designers and 
manufacturers of visual teaching aids can be of service to you with materials 


designed to fit the course. 


Consider the scope of the Visual Aids offered: 


MODELS: human and animal anatomy, botany. 

CHARTS: zoology, botany and human anatomy. 

SKELETONS: human and animal. 

MICROSLIDES: a wide selection in all science fields. 

PROJECTION SLIDES: 2x2 and standard size. Coverage in all subjects. 
PRESERVED MATERIALS: embalmed and preserved specimens for dissee- 


tion: museum and classroom mounts. 


Carefully selected teaching aids improve a well planned course by making 


possible FASTER LEARNING, LONGER RETENTION. 


DENOYER-GEPPERT COMPANY 
5235 Ravenswood Avenue Chicago 40, Ill. 


Please mention THE AMERICAN BIOLOGY TEACHER When answering advertisements 
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Models and Modeling 


SISTER MARY ETIENNE 


Mount Mercy Junior College, Cedar Rapids, Lowa 


Models in a biology course are in- 
tended to supplement rather than re- 
place the more familiar tools of teaching, 
such as textbooks, demonstrations, ex- 
periments, and personal contact between 
instructor and student. 

Live organisms are, of course, the best 
possible teaching aids and are to be pre- 
ferred to the most excellent models. <A 
class may be studying an organism and 
have access to a good textbook, flat pic- 
tures, artistic models, skeletons and even 
preserved materials and still form incor- 
rect concepts unless the instruction be- 
vins with live organisms. This is espe- 
cially true of marine forms. 

However, live material is not always 
available and models are a substitute. 
Accurate, life-size, fully colored, dissec- 
tible models are very efficient teaching 
aids if they are presented to the student 
at precisely the right time. But a model 
on a high shelf in a display case is not 
useful: neither is a model left on a table 
during the class period effective. The 
tactful instructor will adroitly bring his 


class to sense a need for a model and 


then present it as an aid to visualize 
the point in question. The psychological 
moment for using any teaching aid is 
the time when the student’s curiosity is 
thoroughly aroused and his enthusiasm 
at its height. To tell a class that they 
will see a model tomorrow is fatal. 
Neither the teacher nor the student will 
be able to build up the same enthusiasm 
tomorrow. 

It is well to note that it is often 
necessary to point out certain limita- 
tions in regard to size, color, texture, 
ete., Which are found in the best models, 
especially those of microscopic organ- 
isms and structures. To estimate the 
approximate magnification with the class 
has proven interesting and_ beneficial. 
For example, the amoeba usually studied 
in the laboratory is perhaps less than 
two hundred microns or one-fifth of a 
millimeter in diameter, and in a sixteen- 
inch model would be magnified approxi- 
mately two thousand times. 

Models of dissected organisms such as 
frogs, earthworms, eats, sharks, and the 
like, are useful in the laboratory in order 
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that students may check their own dis- 
sections. 

Commercial models are expensive and, 
more often than not, the teacher in the 
small high school has few, if any, in his 
In such instances one may 
permanent 


laboratory. 
well resort to modeling. 
models are desired, there are many types 
of inexpensive clay from which they 
may be molded and then painted when 
dry. The model of the amoeba illus- 
trated here was made with Amaco clay 
flour in dry form. The following details 
of the process are offered for the inex- 


perienced teacher. 


The amoeba was first studied under 
the microscope and a suitable drawing 
made. The size of the model having 
been determined, the drawing was en- 
larged to scale. The clay flour was 
mixed with water and kneaded with the 
hands until it ceased to be sticky and 
was free from lumps. A large slab of 
the clay about three inches thick was 
then molded on a piece of glass and the 
drawing traced upon it. When the form 


had been satisfactorily shaped, the cen- 


Teacher | Apr. 
ter was hollowed out and a previously 
molded nucleus, several food vacuoles, 
and a porcelain evaporating dish (con- 
tractile vacuole) were pressed firmly 
into the moist clay. After several days, 
the model was painted and while the 
paint was vet sticky, mustard seeds were 
sprinkled on it to represent the granules 
in the protoplasm. When the whole 
thing was thoroughly dry, it was im- 
mersed several times in a pan of melted 
paraffin. Each immersion added to the 
transparent coat until the seeds, nucleus 
and vacuoles were entirely covered and 
the center nearly filled. Large meat 
sticks, placed in the clay before it hard- 
ened were used to mount the model on 


a small board. 


Models of animal and plant mitosis 


and also of meiosis may be made in the 
same way. For these, tailor’s spools and 
small meat sticks are excellent for 
mounting. 

In the model of plant mitosis illus- 
trated here, the plastids, nucleoli and 
chromosomes were made of permoplast 
in contrasting colors. These adhere to 
the wet paint and the wax covering 
makes them permanent. Formation of 
air bubbles is prevented by slow move- 
ment as the model approaches the par- 
affin during immersion. 

In larger models such as the hvdra 
or tooth, it is well to use a framework of 
wood, wire mesh or pulp to obviate the 
use of too much clay. This framework 
or armature may be shellacked if need 
be. The clay should then be molded in 


long strips about three-fourths of an 
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inch thick and laid over the armature 
Crosswise modeling with 
the fingers or a simple modelling tool 
will blend the strips together. Details 


side by side. 


may then be added before the clay hard- 
eus. An unfinished model may be kept 
moist indefinitely by inverting a tall jar 
over it when not being worked. 


Modeling from pictures in a textbook 
or catalouge may have some teaching 
value but it is far more effective if the 
student studies the organism carefully 
and then makes an original model. The 
mode! illustrated below was made by two 
college freshmen to help visualize the 
digestive traet, circulatory system, cir- 
cumpharyngeal connectives and sub- 
pharyngeal ganglia of the nervous sys- 
tem of the earthworm. 

Permoplast in various colors may be 
used in the laboratory for action demon- 
stration work. This is an inexpensive 
permanently plastic modeling clay which 
may be used over and over again for 
vears and serves as a unique way of 
vetting a concept across to the student 
when words fail. 

[It is not hard to ‘‘sell’’ an assignment 
to a class with this type of modeling. It 
is especially fine in teaching cleavage, 
mitosis, formation of spores in certain 
molds, ete. 

Exeellent directions for teaching 
cleavage with plastic clay may be found 
in Turtor Service Leaflet No. 17* which 

*General Biologieal Supply House, 761-3 
East 69th Place, Chicago, Illinois. 
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may be had for the asking. This can be 
expanded and the different types of 
cleavage may be molded and compared. 
If this work is accompanied by oral dis- 
cussion and followed by a summary of 
the process and a comparison of types, 
the results should be very gratifying. 

Modeling teeth is an interesting proj- 
ect for high school students. The whole 
set may be modeled in a period and 
finally arranged in proper order. If 
they are made according to a previously 
worked out scale, they will fit together 
quite well and details of structure may 
be studied and discussed. 

Occasionally one finds a model of this 
type which is well worth preserving. 
This may be done by using Turtox 
pliamould which is a substance of rub- 
ber nature. It is applied to the model 
with a brush and when hard forms an 
elastic mold which reproduces the finest 
It may then be filled with cast- 
ing plaster. 

If a permanent demonstration collec- 
tion is to be built up, it is well to work 
according to a definite plan which can 
be carried out over a period of years. 
To buy models is expensive and to make 
models is time-consuming. Hence the 
wise teacher will first determine what 
models are needed; which ones can be 
purchased ; and then set out to make the 
others. Additions will be made yearly 
and old models will be replaced by bet- 
ter ones as the teacher gains in experi- 


details. 


ence. 

Storage facilities are also very impor- 
tant. Enclosed cases are necessary since 
time spent in dusting models is time 
wasted and neglecting to care for them 
is money wasted. 

In the use of permanent models as 
well as in action demonstration work, 
it becomes the teacher’s responsibility to 
see that the student is not merely being 
entertained. It is easy for the artistic 
mind to dwell exclusively on beauty of 


form and color without adverting to the 
scientific import of the model. Oral dis- 
cussion in which the students take active 
part with frequent references to impor- 
tant details by the teacher will do much 
to center the attention in the right place. 
A brief test, oral or written at the close 
of a modeling period will show the 
teacher how successful the work has 
been. 

For the convenience of teachers who 
are not familiar with modeling materials 
the following list is offered : 


DONALD 8. LACROIX 


Amherst High School, Amherst, Massachusetts 


Transpiration 

One of the easiest and most direct 
methods of showing the release of water 
vapor from leaves is to use a large test 
tube (about ten inches long and one inch 
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From the General Biological Supply 
House, Chicago, Il. 


Permoplast—®5 Ib. brick, any 


color $1.50 
Permoplast—1 Ib. brick, four 

colors 
Mexican Pottery clay, powder 

form .60 per lb, 


Pliamould 
Ivory casting plaster 


per Ib, 
15 per Ib. 
From the Metropolitan Supply Co. 


Cedar Rapids, 


Amaco ¢lay flour, dry form—®5 lbs. $.35 
Amaco clay flour, moist, ready to 
use—5 lbs. 50 


Two Simple Demonstrations 


in diameter) instead of the conventional 
bell jar. Merely insert some leaves on a 
vrowing plant into the test tube (with- 
out breaking the connection with the rest 
of the plant), suspend the tube in a 
clamp on a ring stand and plug the open 
end with cotton. Water the soil around 
the plant copiously, and condensed water 
vapor will appear inside the tube within 
an hour. The only source of this con- 
densed water vapor is obviously the leaf. 
Incidentally, if the leaf is a large one, 
it may be rolled into convenient size for 
insertion into the test tube without seri- 


ously affecting the experiment. 


Osmosis 


Diffusion of liquids through living tis- 
sue can be demonstrated as indicated in 
the accompanying figure. <A large carrot 
or medium-sized turnip makes excellent 
experimental material. (Select some 
that are free from worm-holes.) Using 
a cork borer or old-fashioned apple- 
corer, bore a hole from the top of the 


carrot or turnip well down into the cen- 
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ter. Fill this hole with a mixture of 
sugar and ink or syrup and ink. Fit two 
single-hole stoppers to a 3-foot length of 
glass tubing—one stopper being placed 
at one end of the tubing, the second be- 
ing 18 inches or so above it for clamping 
the whole assembly to a ringstand. In- 
sert lower stopper and tubing in the hole 
bored in the carrot and seal with melted 
Place the carrot in a battery 
After a few hours, the ink- 
stained sugar or syrup will rise in the 


pa raffine. 
jar of water. 


tube since water is osmosing through the 
plant tissue into the sugar or syrup. 
The ink serves to make the liquid in the 
tube visible at a greater distance. 

Many variations of this technique are 
possible. By using a glass tube of very 
small bore, a column of liquid 6 or 8 feet 
in height may be obtained. It is also 
interesting to try common salt and con- 
centrated solutions of various kinds in 


place of the sugar. 


DO YOU HAVE AN OPAQUE 
PROJECTOR IN YOUR 
SCHOOL? 

If you have an opaque projector, use 
it sometime for variety when planning 
Have each pupil make 
post-card slides on tagboard to illustrate 


oral reports. 
his special topic. When these are done 
in colors or with appropriate cutouts 
pasted on, they contribute much to the 
report. Labels and explanations are 
important too. 

The pride that each pupil has in see- 
ing his own slides seems to add to the 
effectiveness of putting over his topic. 
Of course the report has to be prepared 
well enough to be given without notes. 
Being in the dark seems to give a cer- 
tain confidence to the pupil who is often 


shy when reporting. 
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Pupils always seem to enjoy their oral 
reports best when they make use of the 
Wouldn’t you like to 
try it sometime too? 

HELEN Drvae, 
Keene High School, 
Keene, New Hampshire 


opaque projector. 


It was necessary because of lack of 
space to omit one of the articles origi- 
nally submitted for the Visual Aids 
Issue.—Evaluating Motion Pictures for 
Biological Science, by D. W. MeCavick 
of the Visual Instruction Bureau, Uni- 
versity of Texas, Austin, Texas. This 
includes an evaluation 


article, which 
chart and a list of previewed and evalu- 
ated films, wil! appear in the May issue. 
Auso, Laboratory Aids by John M. Hamilton 


and by Rev. John W. Baechle; The Realm of 
Nature by Aifred Novak . 


| 
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The Demonstration Ocular 


MARY D. ROGICK 


College of New Rochelle, New Rochelle, New York 


There are a large number of micro- 
scope attachments and accessories which 
lighten the task of the teacher who takes 
the time and trouble to learn their use. 
One such item is the demonstration 
ocular, which although a wonderfully 
helpful teaching device and already 
available for a number of years, does 
not seem to be as much used or as well 
known in many institutions as some 
less useful attachments. Demonstration 
oculars are made by several leading 
microscopic manufacturers. Although 
the models put forth by each differ 
slightly in details they are alike in 
essential features. Two models are fig- 
ured in Figs. 1 and 2. 

The demonstration ocular is an L- 
shaped tube with lenses (or oculars) in 
each bar (refer to Figs. 1 and 2). It 
is so constructed that one of the bars 
can be inserted into the draw tube of 
the compound microscope in place of 
the regular microscope ocular. To use 
the demonstration ocular one simply 
lifts up and removes the microscope 
ocular and inserts the demonstration 
ocular in its place. The instructor then 
refocuses the microscope while looking 
through Ocular A (the perpendicular 
one). Next the student focuses the hori- 
zontal Ocular B by turning it slightly 
(Fig. 1) or by turning the collar D 
(Fig. 2). The demonstration ocular is 
now in focus for the instructor and the 
student. The pointer in Ocular A is 
visible at both A and B points because 
of prisms in the tube. It can be oper- 
ated by either observer. 

By use of this demonstration ocular 
teacher and student both can observe 


slide material or other objects under the 
mieroscope simultaneously diseuss 
the structures, ete., while looking, 
Pointing out salient features of the 
organism can be done with speed, di- 
rectness, lack of confusion and minimum 
amount of time by use of this device, 


It eliminates the widely used method of 


FIGURE 1, One type of demonstration ocular. 
A is the ocular through which the instructor 
looks. It is in the place of the regular micro 
scope ocular. B is the ocular through which 
the student looks. C is the part of the ocular 
which is placed in the draw tube of the miero- 
scope. D is a groove along which focusing by 
the student is regulated (by turning ocular B). 


E is the pointer which extends into the vertical 


ocular, 

Figure 2, Another type of demonstration 
ocular. The letters A, B, C and E represent 
the same things as in Figure 1. D is a collar 


by which the student focuses ocular B, Ocular 
B can be rotated in a complete circle from the 


vertical position or counter clockwise. 
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demonstrating material to students, to 
wit; the teacher squints through the 
microscope to get a good look at the 
object, then she backs away to explain 
it to the student, who then in marvel 
and bewilderment at such sage observa- 
tions squints through the microscope in 
the hope that he too will see the same 
wonders, then vaguely stares at some 
big enough looking object in the field of 
vision, trying to make that fit the teach- 
er’s description. Sometimes the teach- 
er’s explanation is inadequate or am- 
biguous so far as the student is con- 
cerned. In that event the demonstra- 
tion ocular can remedy the situation by 
the teacher pointing directly to the ob- 
ject or structure with the tiny pointer. 
That centers the student’s attention on 
the right field, on the right structure 
and the point immediately under discus- 
sion. The slide can be moved to show a 
number of different things while the 
student and instructor are both looking 
in at the same time, thus saving the 
teacher much time, much explanation 
and considerable bobbing up and down 
from the microscope. One should al- 
ways keep in mind when demonstrating 
things to a student that the student is 
looking at the object probably for the 
first time and with relatively untrained 
eyes. Moreover, he may be looking for 
something much bigger than the object 
in question. The pupil because of his 
inexperience is apt to have some diffi- 
culty seeing or interpreting the images 
in quite the same manner or with the 
same ease as does the teacher. There is 
scarcely an instructor who at some time 
or other has not heard a student ungram- 
matically and with considerable disap- 
pointment remark, ‘‘Oh, just that little 
thing is what IT am supposed to be look- 
ing for?”’ 

An instuctor would find two or three 
of these demonstration oculars of con- 


siderable help in the laboratory. If 
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Fis. 3 


FIGURE 3. 
in use on a microscope. 


Diagram of demonstration ocular 


there is more than one such ocular in 
the laboratory the instructor can put 
them to good use in the following way. 
After explaining and very carefully 
pointing out some structure to the stu- 
dent the instructor can leave one of the 
demonstration oculars with that student 
who will then point out the same things 
to other students in his immediate vicin- 
ity while the instructor busies herself 
with a student at another table, thus 
reaching more students in less time. 
Also, the oculars have been found useful 
in another way. Some students like to 
work in pairs. If an extra ocular is 
available for their use these students 
manage to help each other considerably 
sometimes. 

The reaction of teachers who have 
used these demonstration oculars is alto- 
gether favorable. They insist that it 
saves them much time and explanation, 
that they are sure the students have a 
much clearer concept of the material and 
that the oculars make it possible for the 


| 


instruetor to reach effectively more pu- 
pils per period in so far as individual 
demonstration of material is concerned. 
This type ocular provides the student 
with an opportunity to study the mate- 
rial with the teacher and to ask her what 
some of the structures are since the stu- 


To Whom We Teach 


B. W. McCARTY 


Govalle Elementary School, Austin, Texas 


In the elementary science program the 
question of first consideration is not 
what are we to teach but whom are we 
to teach. The answer to this question 
involves many personal factors of each 


M.A., 


E.A., health, degree of nervousness, so- 


child such as, what is his C.A., 


cial status, habits, previous experiences, 
attitudes, and concepts, and who has 
taught him, as well as what, how, where, 
These little 


bundles of developing, responsive nerves 


and when was he taught? 


differ not only in sensitivity and native 
potentialities, but they differ greatly in 
training and experiences that modified 
their concepts, attitudes, and interpre- 
tations of things and thus made them 
individuals. However, in the American 
schools, we may consider that at a given 
age development and grade experience 
these individuals are alike in so many 
ways that we may form a general con- 
cept of the average elementary pupil. 

Through the centuries of experiences 
educators have formed ever-changing 
concepts of the developing normal ele- 
mentary child. In the accompanying 
drawing [| have with difficulty partially 
expressed visually a concept of an ele- 
mentary pupil from a teacher’s point 
of view. This study is not intended to 
be a physiological treatise on the brain 


or sensory organs, but it is an attempt 
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dent can handle the pointer and set i 
directly upon the image of the structure 
he wishes identified. 

The instrument is of use in any course 
which requires a compound microscope, 
It is of less use with a dissecting miero- 


scope. 


Elementary Science 


to visualize an elementary child as a 
science teacher might imagine him to 
be. Hence in the classroom he may be 
a brain, a bundle of nerves, and a num- 
ber of sensory organs, or we may say, 
he is a bundle of responsive nerves 
leading from sensitive sensory organs 
to impressionable brain centers that may 
be intricately correlated and associated. 
Different areas of the brain may seem 
to have specific functions and be asso- 
clated with other areas, and many of 
these areas have nerve connections di- 
rectly or indirectly to the sensory organs 
that contact his environment. Since the 
child must gain all learning through 
these sense organs of sight, hearing, 
feeling, smelling and tasting, thev are 
the teacher’s only means of approaching 
his mind. The ratio of the relative m- 
portance of the visual, auditory, tactile 
( Here 


the term, tactile and feeling is used to 


sensory organs is emphasized. 


denote all sensory faculties of touch, 
feeling, movement, ete.) In this picture 
the teacher may see a need for about a 
sixty per cent visual, a twenty per cent 
auditory and an eighteen per cent tactile 
program, each correlated and integrated 
with the other. These ratios are general 
estimates for the average normal child 
and are based upon concepts formed 


during many vears of teaching exper 
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ences alld observations rather than upon 
The effect of these 
audio-visual-tactile aids and sensations 


authoritative data. 


ypon the mind is modified by the child’s 
previous preparation to utilize, analyze, 
perceive, and retain them. Hence in the 
picture he is surrounded by a frame of 
previous experiences and, their associa- 
tions through which he interprets and 
modifies the impressions and sensations 
that reach his pereeption. This modi- 
fying condition, of course, exists in the 
brain centers, but is emphasized in the 
picture for a visual percept by a flexible, 
broadening frame of previous experi- 
ences about the pupil. 

If the science teacher places any pupil 
in this flexible picture, the ratio boun- 
daries of sense perceptions must be ad- 
justed to fit his age, training, experi- 
ence, and individual capacities in each 
of the areas. Also, his previous experi- 
ence frame must be broadened or ad- 
justed and may not form a wniform 
circle as is illustrated. Some of his fae- 
ulties may be superior or inferior as 
may be the case of the great group of 
the so-called manually minded pupils. 
With the normal child it appears that 
the younger the pupil, the greater the 
area of feeling and the smaller the hear- 
ing area. Thus it becomes evident that 
this picture must be altered to represent 
any one child, and changed frequently 
as ‘‘the child grows in stature and wis- 
dom and in favor with God and man.”’ 
Hence if the teacher presents a child 
with a story or new information, he may 
imagine the pupil placed in this picture 
and adjust the sense areas to fit the 
many personal factors. He must then 
place in the previous experience area 
the pupils peculiar experiences. con- 


cepts, fears, interpretations, ete., of 
He may now know how 
kind of 


auditory aids, tactile aids, ete., are nee- 


these things. 


much and what visual aids, 


essary to accomplish his objective. 
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The visual area is most highly empha- 
sized in this pieture, for when highly edu- 
cated, the normal eye is the most adaptable 
sense organ capable of perceiving a wide 
and distant portion of its environment mo- 
mentarily. More may be learned of a land- 
scape at a moment’s glance than may be 
comprehended by all the other faculties of 
perception in months of diligent application. 
Deep appreciation and information of the 
beauty of form, shape, color, as well as mo- 
tion and processes can be obtained by the 
extremely sensitive and complicated organ 
of sight and all of its sensory connections 
and associations that may be involved in the 
whole process of seeing. But perception 
through the eyes of the elementary child 
with all their eventual possibilities is not 
vet so efficient. There seems to be infinitely 
more to seeing and visual comprehension 
than mere sight. Yet with the proper basic 
experiences and associations with sight the 
pupil can learn more quickly and effectively 
many things that comprise American eduea- 
tion. We may be justified in stressing visual 
aids twice as much as all the other aids, pro- 
viding we associate them properly with audi- 
tory and tactile aids. 

The importance of hearing is recognized 
in our complex social order. Verbal com- 
munications, both written and oral are fun- 
damental to the child’s normal edueation and 
social happiness; but the interdependence of 
visual and auditory percepts in the learning 
Much of the elemen- 
tary child’s school program is devoted to the 


process is significant. 


laborious task of learning to read or inter- 
pret the printed page or picture, and develop 
a significant vocabulary through which he 
may eventually develop abilities to think 
more abstractly. 

The olfactory and gustatory sensations are 
so much extracurricular that the teacher 
seldom has opportunity to involve them in the 
elementary schoolroom. They may be used 
more in science than in many other fields of 
study in detecting, recognizing, and appre- 
But much of the pupils ap- 
preciation of foods, flowers, ete., at home 


ciating things. 


and on excursions may be carried over to the 
schoolroom in his fuller interpretations of 
words and things, and may be more impor- 
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OF AN ELEMENTARY PUPIL 


tant in the whole process of perception than 
they seem. 

Perhaps the most generally underrated ap 
proach to learning in the elementary field is 
the big general field of tactile sensations 
which involves sueh terms as touch, feeling, 
kinaesthetie, static, balances, movement, pres 
sure, warmth, eold, and pain. To most chil- 


dren these channels or avenues of sense per- 


ception add mueh to the full appreciation 
of things about them and may be basie sen 
sations necessary to prevent verbalism. For 
example: The word dog means little to the 
child until he has seen one, but his under 
standing of the word dog is greatly enriched 
when he handles and plays with one. There- 


after his appreciation of the word or pie- 


ture of dog will have greater significance. 
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Usually the normal, inquisitive child is not 
satisfied until he has handled new things of 
interest. 

The elementary pupil’s understanding and 
appreciation of the meanings of words is so 
limited that an eloquent verbal discription 
of new and unassociated things has little real 
meaning. Henee the science teacher must 
supplement and enlarge upon the reading 
teachers foundation by building a voeabulary 
of simple terms, names of animals, plants, 
inseets, and the like; showing still pictures 
in eolor, slides, films, records, -specimen, 
models; and associate elementary stories of 
the behavior of things and their little ones. 
We begin building upon the childs little 
store of information, vocabulary, and experi- 
ence such information, attitudes, concepts, 
and habits that will prepare him for further 
appreciation of life and his environment. 
We propose to teach him within his limited 
abilities: to observe more closely, to enjoy 
more thoroughly, to understand more clearly, 
and to master and use more efficiently the 
phenomena of nature and seience about him. 


As teachers of elementary science, we 


present things to the child’s mind 
through several sensory channels and 
We let them 
see, hear, spell, pronounce, talk about, 
mash, etc. The 


activity program presents basic concrete 


make many associations. 


handle, feel, touch, 
percepts of the child’s environment upon 
which he may base his future abstract 
concepts. 

There is a trend to correlate the audio- 
visual-tactile aids through excursions, 
plays, demonstrations, mechanical toys, 
models, objects, specimen, ete. Pupils 
will keep the elementary science teach- 
er’s desk covered with many objects and 
specimen of local interest. Many of 
these live specimens, such as squirrels, 
lizards, frogs, nonpoisonous snakes, fish, 
and some insects may be domesticated 
and kept as objects of study in the elass- 
room. Others may be mounted, pre- 
served, or dried. A good learning situa- 
tion is presented by the presentation of 
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the real thing or model for the child to 
observe, handle, and ask questions about. 
One of the trends in the teaching ele- 
mentary science is to give the child as 
much first-hand information as possible. 

Our armed forces, during the past 
emergency, have demonstrated the effec- 
tiveness of audio-visual-tactile aids, such 
as actual demonstration and use of 
models, the use of phonograph and mag- 
netic wire recorder, sound motion pic- 
tures, film strips, and slides. There is a 
trend toward the adoption of smaller, 
portable, less expensive, easier 
operated projection equipment. The 16- 
mm. sound motion picture, the opaque 
projector, and the tri-purpose projector 
may soon be considered essential equip- 
ment in every science classroom. 

There is a trend to allow the pupils to 
think through a problem for themselves 
with the least conspicuous guidance of 
the teacher; and there is a demand for 
a continuous correlated program of 
study so that the child may have a con- 
tinuous enlargement of his knowledge, 
and thus be prepared for each succeed- 
ing problem. More stress is placed on 
activity, care for, use, obtain, improve, 
predict control, select, and growth, as 
well as child-centered creative expres- 
sions, pupil initiative, activity freedom, 
and preservance of personal identity. 
Yet we recognize that the teacher must 
be master of the class situation to guide, 
promote, and correlate activities in an 
inconspicuous and tactful manner. 

The science teacher is interested in 
teaching scientific approach procedure 
and thinking. When attacking prob- 
lems in elementary science, the pupil 
may be led to think that he, as a junior 
scientist, is patient, doesn’t give up 
easily, proves something often, thinks 
through another’s opinions, is willing to 
change his mind when he finds that he 
is wrong, and knows that there is a rea- 
son for everything that happens. Much 


more 


| 

| 


stress is placed upon teaching the child 
to make careful and accurate observa- 
tions of phenomena and to think from 
the tested truth with which he is asso- 
ciated. He is encouraged to begin with 
a known situation, and with his own 
ideas, regardless of their inaccuracies 
and imperfections. 

Growth must start where the child is, 
for he must have meaningful experiences 
with a problem before the phenomena 
becomes acceptable to him, and these 
new meanings may be interpretative of 
new worlds of deeper understanding. 
We should have the integration of the 


interest and experience of the child on 
the one hand, and the well-thought-out 
values of the teacher on the other. 

As we enter into an atomic age where 
the youth of America appreciates so 
much the developments of science, the 
elementary teacher has a golden oppor- 
tunity to correlate the audio-visual-tac- 
tile aids so as to develop the proper basic 
concepts of truth in the bundles of re- 
sponsive developing nerves that we call 
elementary pupils. 


MAKING IDENTIFICATION 
FUN 

‘*Study nature, not books’’ is excellent 
pedagogical advice, but with current 
teaching schedules loaded with triviality 
it become difficult to follow. 


This scheme helps in the study of 
classification. Collect as many half-pint, 
round ice cream boxes as pupils in a 
class, plus about ten extra ones. Used 
boxes thoroughly washed and dried are 
satisfactory. Place on the cover of each 
box a large letter for identification. In- 
side put bits of plant material such as dry 
fruits, seeds, woody twigs, small cones, 
pressed leaves, fern fronds, seaweeds, 
etc. Pictures of microscopic specimens 


from out-of-date catalogues of the sup- 
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ply houses and pictures of fruits and 
flowers from seed catalogues complete 
the variety. Each box should contain 
the same number of specimens and each 
specimen should have a number for 
identification. Although the boxes are 
scientifically similar as to contents, they 
should not look alike. 

A key for identification is prepared 
as each box is filled and is enclosed. The 
teacher has at least one other copy. 

The identification of the specimens is 
used as a game to see who can correctly 
identify the largest number of things in 
a given time. When a pupil finishes his 
box, he cheeks his own work from the 
enclosed key, and corrects his mistakes. 
Most pupils are good sports about peek- 
ing at the keys. 

This game is adjustable to various 
degrees of ability. A slow section will 
do well to sort and give common names 
to the specimens with the help of the 
textbook. Capable groups will be able 
to use technical terms correctly spelled. 

These boxes will last several years, are 
only a little work to keep in condition, 
and are easily stored in a earton. 

MARION S. HARDING, 
on leave from, 
Dedham High School, 
East Dedham, Massachusetts 


THe 2,000TH MEMBER for the current year is 
Miss Inez L. B. Clough, head of the Seience 
Department, St. Margaret’s School, Water 
bury 20, Connecticut, and a member of The 
New England Association of Biology Teach- 
ers. The total membership now approxi- 
mates 2,100. A detailed summary, by states, 
will appear in the May issue. 


REGULAR ADVERTISERS of six or more years 
standing are: Bausch d& Lomb, American 
Optical, Denoyer-Geppert, General Biologi- 
cal, Carolina Biological, Marine Biological, 
Visual Sev nces, Chicago Apparatus, and 
Biological Abstracts. Patronize these adver- 
tisers and mention The American Biology 
Teacher. 
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Editorial Comments 


Open Letters 


To THE PRODUCERS oF 


EDUCATION AL 


Gentlemen : 

During the past several years much 
progress has been made in the produce- 
tion and use of visual aids in education. 
Those of us who are teaching the bio- 
logical sciences recognize and appreciate 
the contributions to teaching that all of 
these visual materials and the equipment 
to use them can make. We especially 
appreciate the improved quality of mo- 
tion pictures and filmstrips and wish to 
give you credit for your part in this 
progress. 

But progress is not stationary, and the 
prognosis indicates a significant future 
increase both in quantity and quality of 
visual materials. And this, of course, 
indicates the desirability of close cooper- 
ation between the users and producers 
of these visual materials. In line with 
this procedure the following suggestions 
from the teacher’s point of view may 
deserve some consideration by those of 
you who produce films and filmstrips: 


(1) If we are teaching subject matter 
which ineludes action or movement, a motion 
picture is desirable; if action or movement 
are not indicated, a flat picture or filmstrips 
may be better. 

2) Specifie objectives should be carefully 
considered in the production of a film. We 
need films which develop proper social and 
scientific attitudes and understanding, as in 
the fields of health and conservation, for ex- 
ample. Other objectives to consider include 
motivation; explanation and illustration of 
specific subject matter; substitute field trips; 
and baekground provision. It would seem 
undesirable to include more than one of these 
specific objectives as a basis for any one film. 
Advertising or descriptive material relating 
to a given film should indicate this objective 
so as to help the teacher in selecting films 
for classroom use. 


(3) Since films and filmstrips are used 
only as an aid to teaching, those which are 
designed to help in the teaching of specific 
subject matter should be fairly short; care. 
fully edited to eliminate any materia} not 
directly related to the specific subject matter, 
and should not inelude material which ean 
best be taught by using other devices, 

(4) Teacher’s guides and tests are gen- 
erally desirable; should be made more ayail- 
able and less expensive; and perhaps in some 
cases shorter. 

(5) Edueational motion pictures cannot 
and should not compete in the student’s mind 
with theatrical motion pictures, and we 
realize that they will have to be used over a 
much longer period of time. It would be well, 
therefore, for producers to try to eliminate 
scenes showing dress, costumes, or other 
things which will date the picture, unless 
this is in some way an objective of the pie- 
ture. 

(6) Animated drawings seem to be very 
effective and popular with seience teachers, 
Color cartoons, such as Walt Disney’s The 
Winged Scourge, also seem to be effeetive. 
Perhaps more of these types should be added 
to the production lists. 

(7) Produetion of pictures for specific 
grade levels and proper cataloguing of them 
in this manner will be very helpful to the 
teacher and will help to avoid the often un- 
desirable practice of repeating the same piec- 
ture to different grade levels. 


To THe Users or EpuCATIONAL FILMs;: 
Dear Fellow-Teachers : 

We, too, like the producers of visual 
material and equipment, have made a 
great deal of progress in visual instrue- 
tion. Many books and articles have been 
written concerning the value and meth- 
odology of visual instruction. The teach- 
ers of science were among the first to use 
this type of instruction. But it is not 
our purpose here to add to these writ- 
ings, but rather to enter a plea for a 
more complete and effective use of visual 
aids in our teachinge—for a greater use 


of the publications which we have, and 
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for you to make additions to our know!l- 
edge of this subject. 

We need to make a careful study of 
what is available in visual materials and 
yew developments in equipment and 
techniques for using the available mate- 
rials. The importance of careful and 
complete planning before using a film 
or other visual material cannot be over- 
Attention to follow-up pro- 
cedures are important. 
Significant correlation with the curricu- 
All these things we 


emphasized. 
likewise very 
lum is necessary. 
know. 

But in addition to these matters, we 
need to think in terms of general organi- 
zation—within our school system and 


within our department. This organiza- 
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tion should be designed to make equip- 
ment and visual materials available, con- 
venient, and practical for the teacher’s 
use. 

We also need to think in terms of 
research—research to find new and bet- 
ter ways of using the materials avail- 
able; and research to evaluate both ma- 
terials and techniques. These are jobs 
The public is ready. The 
road is open. If we have something to 
learn from the so-called ‘‘G.1. Methods 


for teachers. 


of Teaching,’’ let’s learn it—and use it. 
In the interest of better teaching, 


Appison LEE, 
(iuest Editor, 
Visual Aids Issue II 


On ‘Teaching the Classification Unit in Biclogy 


ADDISON LEE 


Austin High School, Austin, Texas 


Primitive man, who was a biologist, 
studied nature and made drawings and 
diagrams of his findings to be passed on 
to succeeding generations. Because of 
this, visual aids of this type are as old 
as education itself. One of the oidest 
and still most useful forms of visual aids 
in education is the use of nature. Close 
behind nature in use and value is the 
use of pictures and diagrams. These are 
useful to improve concepts and get over 
certain ideas in teaching biology. 

The purpose of this acticle is to illus- 
trate with a simple diagram an intro- 
duction to the unit on classification of 
plants and animals in General Biology. 
It may also be helpful in discussing the 
interrelationship of the different phyla; 
or in explaining the similarity of some 
of the Thallophytes and Protozoa; or 
perhaps in answering the question on 
biologists disagree: ‘‘Is 


Which many 


Volvox a plant or an animal 


At the blackboard, tell the class you 
will draw a diagram of BIOLOGY, and 
ask for an example of one of the highest 
types of plant life—A tree. 


BIOLOGY 


Let this line stand for a tree. Now 
ask for an example of one of the highest 
types of animal life-—Man. 


TREE MAN 


BIOLOGY 
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Connect the four extremeties with 
diagonal lines. Block off four sections 
for the plant phyla and ten sections for 
the animal phyla and label them. 
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BIOLOGY 


Now you can get a picture of the 
organization of Biology. Volvox, for ex- 
ample, must be located somewhere near 
where the two lines eross. No one would 
have any trouble understanding the dif- 
ference between a man and a tree, but 
some of the unicellular organisms must 
be just inside one division or the other 
and borderline cases may be more clearly 
understood in relation to the local pic- 
ture. 

This may also be tried sometimes when 
your students seem to get lost in a maze 
of phyla names, examples, habitat, and 
characteristics. Good teaching, we are 
told, should result when students en- 
gage in study, experiments, and other 
activities, and end up with an organized 
idea or concept. Perhaps the above dia- 
gram will help to do just that. 


LETTERS TO THE EDITOR 
MIDDLESEX SCHOOL 


CONCORD, MASSACHUSETTS 


... THE AMERICAN BIOLOGY TEACHER for 
November, 1945, carries a paper by Mr. 
Julian D. Corrington on the Inclusion of 
Ecology in the General Biology Course. 
Since his experience is based on work with 
college students, it may be of interest to 
high school teachers to hear of a similar 
experiment but at their level, in an inde- 


pendent secondary school under practically 
ideal conditions. 

The conditions are that the classes are 
small, averaging only about eight pupils each 
year; that the school is situated on a tract 
of over three hundred acres that includes 
farm land, a wood lot, small streams, a pond, 
meadows, marshes, swamps and_ hillsides: 
that the students are not taking College 
Entrance Board examinations in biology: 
and that the instructor is allowed a free 
hand... 

The incentive to experiment is little dif- 
ferent from Mr. Corrington’s, and so need 
not be reneated here. What appealed most, 
perhaps, was the need for a unifying pur- 
pose, a single point of view looking at organ- 
isms as whole, living things, which are mem- 
bers of an organized community. Baek of 
this was the persistent suspicion that the 
conventional general biology course at high 
school level had grown out of the experience 
of college indoor laboratories before ecology 
had beeome a recognized selence, Besides, 
our courses had been designed for schools 
which, because of their locations and teach- 
ing conditions, must limit themselves to 
more or less conventional indoor work. 

So, for the past eight years my biology 
boys have studied a standard text and done 
the corresponding laboratory exercises dur- 
ing the fall and winter months, but always 
with the coming spring work kept in mind, 
Much of the text has to be omitted, and that 
is the price that is paid. 

In the spring, instead of textbook study 
and recitations, each boy reads from refer- 
ences and hears talks that are based on 
ELTON’s Animal Ecology but inelude eonsid- 
erable material from other sources. The 
reading bears on each student’s assigned 
problem, which is an investigation of one 
factor in the chosen area where all are work- 
ing. This outdoor work is in place of labora- 
tory exercises, although the laboratory is 
freely used to help solve problems. From 
time to time, in place of lectures, the stu- 
dents compare notes, as, for instance, on 
food ehains. 

There you have the opportunity, the ineen- 
tive, and, in a general way, the experiment 
itself. The disadvantage lies in the omission 
of much that is usually covered. The advan- 
tage, which seems to offset this, is in th 
broader point of view toward organisms as 
whole, living beings, members of an organ- 
ized, unified community. 

Yours truly, 


W. J. R. Tayior 


ITEMS FOR THE First fall number should 
reach the editor by August 1, 1946. 
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Heart Valves 


REV. JOHN W. BAECHLE 


st. Joseph’s College, Collegeville, Indiana 


It is sometimes difficult to demonstrate 
to the student just how the valves in the 
heart actually work. For this reason the 
following easily made gadget was de- 
vised, and is being passed on in hope 
that other biology teachers may find it 
a helpful time saver. 

A comparison between the valves in 
the heart and pockets in a rubber apron 
is not too far fetched. To make a minia- 
ture apron with two pockets and another 
with three pockets requires very little 
time and To a 
rectangular piece of oileloth, or prefer- 


hardly any expense. 


ably, rubber sheeting, the pockets cut 
Sev- 
eral snap fasteners, as shown in the illus- 


from the same material are sewed. 


trations, are sewed along the edges of 
the rectangular sheeting. Hooks and 
eves will also serve the purpose, and a 
zipper, if obtainable, would probably be 
better. The 
naturally sewed in such a way that when 


even shap fasteners are 


they are closed the rectangular piece of 
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FIG.2 TRICUSPID VALVE 
material becomes a tube with two or 
three pockets extending around the in- 
side circumference. If the stitches from 
sewing the pockets are easily seen on 
the outside of the tube, they will help 
the student to visualize the location and 
position of the pockets inside the tube. 
The teacher can show the student the 
miniature aproh in a flat position, as 
illustrated, and then change the apron 
into its tubular form. A few words will 
convince the student that a liquid can 
flow through such a tube in one diree- 
tion without filling the pockets. He will 
just as readily be convinced that if the 
liquid were to flow in the opposite direc- 
tion, the pockets would become filled 
with the liquid and would bulge out to 
such an extent as to stop the flow of the 
liquid. The student will then have 
learned onee and for all the principle 
behind the one-way heart valves, as well 
as the difference between a bicuspid and 
a tricuspid valve. 


| 

° 

° 


B. F. HOLLAND 


The University of Texas 


Biology, in general, is the science of 
living organisms. It deals with many 
forms of life from a multitude of points 
of view: but its basic objective is to 
reveal the laws and principles that 
underly the behavior of organisms in 
terms of their structures and environ- 
ments. High-school biology selects the 
most significant elements of the general 
field, and attempts to acquaint young 
people with the facts and principles goy- 
erning the interaction of living things 
to each other and their surroundings, 
and to introduce them to the problems 
related to the preservation of good 
health in their particular communities. 
In teaching biology, both teacher and 
pupils have access to many instructional 
aids. Real objects, processes, behavior, 
and other subjects of interest may be 
observed on excursions and field trips. 
Public museums may be visited to ob- 
serve a large variety of specimens. 
School collections are made and exhibits 
arranged for a variety of teaching pur- 
Use is made of a considerable 


poses. 


amount of laboratory equipment for 
demonstrations and elementary experi- 
ments. Microscopes and micro-projec- 
tors are introduced and employed in 
studying the characteristics of micro- 
organisms. Models are available in 
many desigus for many teaching pur- 
Photographs, 


slides, and stereographs have been made 


poses. prints, lantern 
and exhibited to pupils for different 
purposes. Motion pictures are available 
for teaching important phases of biol- 
ogy. 

To be successfully used, films must 
have a definite and functional relation 
to all the other aids and activities within 


Methods of Using Films in Teaching Biology 


the individual units. They must be in- 
troduced at the most effective times so 
as to fit into the experience of the pupils 
evained from all other observations and 


experrences., 


SELECTION OF FILMS 


The selection of films for use in biology 
is one of the major problems of methodol 
ogy; and in order to select films wisely, the 
teacher needs to know what films are avail- 
able, where to obtain them, rental eosts, and 
the purposes they may be used to serve, 

The ideal way to select films is to deter- 
mine the topies, subjects of units to be 
taught, which require a knowledge of action; 
and then to find films that depict the action, 
Unfortunately, the teacher may not be able 
to solve the problem in this simple and ideal 
manner; for films have not been produeed 
for every specific subject. Thus, the teacher 
must start with an examination of lists of 
available films, and endeavor to find those 
that fit best into the program of instruetion 
for one or more teaching purposes. 

Film Lists. 


a teacher should examine for the purpose of 


Perhaps the first list of films 
discovering What films’ are available that 
might be needed in teaching biology is that 
found in the catalogue of the loeal film 
library, where films are most likely to be 
obtained. With this catalogue in hand, the 
teacher may look first under the general 
heading of biology and then under headings 
related to the units or subjects to be taught. 
As individual titles are found, it is wise to 
copy each on a ecard, and thus start the e¢om- 
pilation of a complete list of films. 

Other film lists that may be examined are 
those found in the H. W. Wilson, Educa- 
tional Film Catalogue, and the Edueational 
Sereen “1000 and One Blue Book of Non- 


Theatrical Films.” <A brief examination of 


each catalogue will reveal where to look for 


titles and brief deseriptions of the content 
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of each film. Each catalogue also indicates 
where each film may be secured. 
individual titles are found, a card may be 


Again, as 


made for each and filed along with those 
already found in the loeal film library cata- 
logue. 

Information About Films. The title of 
a film rarely suggests the content in sufficient 
Thus, 
before sending for a film, the teacher may 
want information about which is not given 


detail to judge whether to send for it. 


in the film lists. If so, a search may be 
made in a number of helpful publications, 
including: The Eneyclopedia of Selected 
Motion Pictures, published by the Motion 
Picture Project of the American Cowuneil on 
Education; “Film News” published by the 
Association of School Film Libraries, and 
“Edueational 
Hear,” and other 


the new films sections in 
“See and 


Here the teacher may 


Sereen” and 
similar publications. 
find detailed deseriptions of film content, the 
purposes a film may be used to serve, and 
an appraisal of the film for use in classes of 
different grade levels. 

Perhaps the best of all sourees of infor- 
mation about films, however, is the teachers 
manual or guide prepared by producers or 
specialists for use with each individual film. 
If such guides ean be obtained, the teacher 
will discover the nature of the content and 
a variety of suggestions for using the film. 
Manuals, unfortunately, are not available for 
all good teaching films; and not all films are 
deseribed in available publications. Some in- 
formation may be obtained, of course, from 
other teachers who have particular 
films, and from direetors of libraries who 
have seen them. A teacher would net over- 
look the possibility of getting information 
from his fellow-teachers, 

Possible Uses of Films. From the infor- 
mation obtained, the teacher may be able to 
determine particular uses that may be made 
of each film. She may ascertain, for ex- 
ample, that one film can be used to introdue> 
a unit, another to teach definite facets and 
principles, another as a review, and another 
to arouse interest in a unit or field of study, 
She may also determine, tentatively, whether 
the film is suitable for the age or grade level 


at which it is to be used. The particular 
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uses to be made of a film will depend, of 
course, upon the nature of the content and 
whether it can be fitted properly into the 
program of instruction at an appropriate 
time, 

In making a selection, the teacher should 
remember that a film should have a definite 
and funetional relation to other materials 
and activities within the unit; and it should 
be ordered only when it promises to fulfil this 
general purpose. 


PREPARATION FOR FiuM USAGE 


The teacher should not show a film to a 
class until she has prepared herself and her 
pupils for its use at the time chosen to pre- 
Thus, proper methodology involves, 
(1) teacher preparation, and (2) 
pupil preparation. 

The teacher may prepare herself by pre- 

viewing and planning the use of a film; and 
she may prepare the pupils by properly in- 
trodueing it to them. 
Teacher Preparation. When a film is 
made available to the teacher, she should 
preview it and plan its presentation, keeping 
in mind an introduction and possible follow- 
up activities. 

While previewing a film, the teacher may 
determine: (1) whether the film content is 
related to the topie, subjeet, or unit; (2) 
whether it is related generally or specifically 
to the facts and principles to be taught; (3) 
whether it may be easy or difficult for pupils 
to understand; (4) whether it is adapted or 
needs adapting to the interests, needs, and 
the pupils; (5) whether it 
enriches materials already covered, or may 


sent it. 
further: 


capacities of 


serve as a background for materials to be 
taught in the future; (6) whether it con- 
tains ideas that should be questioned or criti- 
cized; and (7) whether to use the film or 
return it immediately to the distributor. 

Planning a Procedure. During and after 
the preview of a film, the teacher may plan 
a procedure for using it. Making use of 
notes taken during the preview, and of the 
manual or guide, if one accompanies the 
film, she may plan a method of introducing 
the film. This may be done: (1) by making 
a brief of the content to be presented ver- 
bally; or (2) by formulating a list of ques- 
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tions to be presented to the pupils in a 
variety of ways. In either ease, the teacher 
should keep in mind the arousal of definite 
She should 


plan to make the pupils realize that they are 


learning attitudes in the pupils. 


to see the film for definite purposes which 
they will be called upon to diseuss after- 
ward. 

In planning a follow-up procedure, the 
teacher may: (1) Formulate precise ques 
(2) Make out questions 
or problems to refer to individual pupils, in 


tions on the content. 


which she knows they are specially inter- 
ested. (3) List scenes that will need to be 
supplemented by excursions, still pictures, 
diagrams, charts, ete. (4) Note down ideas 
that are to be questioned or eriticized. (5) 
Study the types of questions or activities 
needed to relate the film content to the ideas 
already studied and to be studied. (6) List 
scenes that are similar to scenes with which 
the pupils are familiar or may be made 
familiar. (7) Formulate questions on the 
film whieh may be ineluded in the next for- 
mal test on the unit and the final examina- 
tion. 

Preparing the Pupils. After making defi- 
nite plans for the use of a film, the teacher 
should prepare the pupils to see it. It is 
usually effective to announce a day or two 
in advance that a film will be presented on 
the topie or unit at a future meeting, and 
that reading particular references will help 
If the 


film is to be shown in a special room, the 


to get the most values from the film. 


pupils should be told where to go. 

Further preparation of the pupils will 
take place just prior to showing the film. 
At this time, all mechanical preparations for 
projection should have been completed, and 
the teacher and pupils will give immediate 
attention to the purpose at hand. 

If the teacher has prepared a verbal in- 
troduction, she may: (1) State briefly the 
nature of the film content, and suggest look- 
ing for faets or principles related to the 
topie or unit, and (2) suggest that the pupils 
nay want to see the film again after a period 
If the film is to 


be introduced by means of questions, these 


of diseussion following it. 


may be written on the blackboard or distrib- 


uted in mimeographed forms. In either ease, 


| Apr. 


the teacher should eall attention to the ques- 
tions and read each aloud while the pupils 
read and listen. After reading the questions, 
the teacher should indicate that the pupils 
may want to ask other questions after they 
see the film. 


PRESENTING A FILM 
With the pupils carefully prepared to see 
it, a film should be run through the pro- 
jector, the first time it is shown, Without 
After the first 
showing, and a discussion of the content, 


stopping for any purpose. 


the same film may be shown several times 
and stopped and started as many times as 
there are reasons for doing so. Repetitions, 
as a rule, should be a_ practice only when 
there are difficult portions or when reshow- 
ings are requested by a number of pupils, 
Before showing a film again, the teacher 
should state clearly the reason or purpose ; 
and following each showing, the teacher 
should concentrate attention on the purpose 
and the additional facts and principles re- 
lated thereto. 

Though some projectors are equipped with 
devices for stopping a film to show individual 
pictures, these devices should be used spar- 
ingly or not at all. Single pictures rarely 
ever appear in clear detail and they are lack- 
ing in brilliance. If stills are needed to 
clear up particular points, these should be 
prepared as a follow-up activity and pre- 
sented by means of a still projeetor. 

The best place to present a film is in the 
regular classroom. If this is not equipped 
ror projection purposes, the next best place 
is a special projection room. If an audi 
torlum is used the pupils should be seated 
close together in front of the screen; so that 
all may see the pictures clearly, hear the 
teacher’s introductory remarks, and engage 
in the discussions planned to follow the film. 

As a rule, moreover, only one class should 
be shown a film at any one time, unless two 
or more ¢lasses are studying the same unit 
and each is prepared in advance. Unless 
there are very definite reasons for doing 80, 
only one film should be shown during a c¢lass 
period. The e¢lass period is rarely long 
enough to make use of more than one film, 


for the larger portion of a period should 
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be taken up with preparation and follow-up 
jiseussions and for showing the film as many 
times as necessary to get the most out of it. 


PROCEDURES 

Follow-up activities may consist of: (1) 
Diseussions, (2) tests, (3) written summaries, 
(4) excursions, (5) still pictures, (6) read- 
ings, and (7) pupil commentaries. 
Discussions. Perhaps the best way to 
start a discussion of the content of a film is 
for the teacher to concentrate attention of 
pupils on the questions and problems used 
in preparing them for it. As these are dis- 
eussed, the pupils should be encouraged to 
ask and answer other questions related to 
or suggested by the film. The teacher should 
have a number of thought questions to ask 
in ease the discussion should lag; and the 
pupils may be encouraged to raise and an- 
swer similar questions. Questions raised 
that are not definitely answered by the film 
may be referred to individual students for 
future reports. 
Tests. 
effective when the film is shown as a review 
Tests on films shown only 
onee, definite 
teaching aids, are often distasteful to pupils. 


Formal tests on film eontent are 
of a topie or unit. 
either as introductions or 
An objective test on the content may be given 
as an exercise to reveal to the pupils the 
need for careful attention to film content. 
Items from such a test may be seleeted for 


inclusion in a general test over the unit and 
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in the final examination, but the pupils 
should not be held aecountable for questions 
that they have not had opportunity to study 
in other ways than from a film, 

Readings. The teacher should almost in- 
variably have a set of references for pupils 
to read as a follow-up aetivity. Carefully 
selected to include materials related to the 
film content, references may take the pupils 
into many by-paths of worthwhile learning. 
Pupil Commentaries. It is often effee- 
tive to show a film several times and ask 
individual pupils to comment on the content. 
In the ease of sound films, the sound may be 
cut off and the pupil may talk into a micro- 
phone. 

Excursions. A film may suggest the need 
for an excursion or a field trip, in order to 
secure first-hand impressions of objeets de- 
picted. If so, the pupils may be prepared 
therefor by making notes on things to ob- 
serve. A reshowing of the film as a follow- 
up to the excursion may be effective. 

Still Pictures. 
strips and lantern slides to use with films. 


Some producers make film- 


Consisting of individual pictures made di- 
rectly from selected scenes in the film, these 
are excellent for use in follow-up study. 
Teachers may also collect pictures dealing 
with the content of the film, and exhibit these 
in the follow-up. Arranged to broaden ex- 
periences of pupils, carefully seleeted piec- 
tures often stimulate considerable discussion, 


That Students May See 


BROTHER H. CHARLES, F.S.C. 


St. Mary’s College, Winona, Minnesota 


Do your students assure you that THEY 
see in the microscope just the things 
and them? And 
later, do their descriptions and drawings 


YOU see describe to 


indicate that they actually did see the 
things clearly? How frequently are we 
brought to the realization that the stu- 
dents do not focus their scopes accu- 


rately, that they look at hazy images, 
and, that they do not see! Investiga- 
tions into the world of the tiny and al- 
most invisible may be and should be de- 
lightful experiences for the high school 
student. They can be. But so many 
times they are real drudgery rather than 


big thrills of life. And this, to a very 
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vreat extent, because of the presentation 
by the teacher and the equipment avail- 
able to him. 

The present-day teacher is laboring, as 
all of us realize, under handicaps of re- 
duced time and increased teacher load 
occasioned by accelerated schedules and 
reduced personnel. In order to make his 
teaching effective, he is forced to tax his 
resources to the utmost. Visual aids 
have long been potent means of present- 
ing certain necessary subject matter. In 
some situations, any other method is a 
poor substitute. Teaching about the 
microscopic world is certainly one of 
these situations. 

But wHat visual aids should be used, 
and HOW? The teacher today cannot 
afford to content himself with any but 
the most effective aids at hand. Pictures 
are not as effective as actual specimens 
and will not be considered here. Tiny 
specimens can be seen through the micro- 
scope or be shown by means of the micro- 
projector. The value of the microscope 
has long been recognized, though there 
is a growing tendency to consider micro- 
scope work by high school students a 
waste of time. (In many cases, because 
of the methods of instruction, this is not 
far wrong.) <All too frequently much 
valuable time is lost, discipline problems 
arise, and interest is either dulled or lost 
when students get their first assignment 
requiring the use of the microscope. 
They usually spend more time learning 
The 


instructor supplements his general in- 


how and what to see than in seeing. 


structions by helping a few individuals 
while most of the class strives ineffectu- 
ally to work out their assignment and a 
miserable time is had by all. I feel eon- 
fident that microscopie work can be made 
interesting and efficient if it is preceded 
by a judicious use of a microprojector. 

The microprojector has a well-recog- 
nized value, but it is not widely used in 


high sehool laboratories for several wood 


Teacher 


Apr, 


reasons. The first microprojectors were 
They re. 


quired very dark rooms for satisfactory 


complicated and expensive. 
use. These objections still hold for ap- 
paratus built for high magnifications 
Low-power microprojectors are’ free 
from these disadvantages and Warrant 
more general use. 

Low-power projectors have distinet 
advantages for use in your laboratory, 
They 
are sturdily constructed and can be oper- 


They are relatively inexpensive. 


ated effectively even by the students. 
Both the magnifying unit and the light 
source are mounted on one solid piece 
which prevents the shifting of either 


from the optical axis. The light is 


brilliant 
image in a semi-darkened room. (Re- 


strong enough to project a 


member: The brilliance and clarity of 
the image is inversely proportional to 
both the distance from the sereen and 
the darkness of the room.) They are 
compact, easily moved, operate in almost 
any position, and require little time to 
set in operation. Wood sections, insect 
parts, and almost any of the larger speci- 
mens through which light passes readily 


Where 


few specimens are available a_ single 


can be projected satisfactorily. 


specimen can be used in instructing an 
entire class. Almost any lesson can be 
made more interesting if Wisely selected 
specimens are projected on a sereen as 


W hen- 


Over possible, microscope work by indi- 


they are discussed in the lesson. 


vidual students will be more efficiently 
done if one of the specimens to be 
studied is first projected, explained, and 
its characteristic features pointed out. 
Review of work done either in the class- 
room or in the laboratory can be con- 
ducted more profitably if specimens are 
projected and explained by either the 
teacher or the more apt students. 

It may be that vour laboratory has no 
adequate microprojector. In this case, 


an experience of mine may be helpful. 
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After enjoving the advantages of a good 


microprojector for many years, [ was 


transferred to a school having most 


meager projection equipment and = an 


even more meager budget. Since I con- 
sider the microprojector a necessary part 
of my teaching equipment, I made a sur- 
vey of what might be made to serve tem- 
porarily. There was a microprojection 
attachment for a projection lantern but 
no lantern. The lamp for the binocular 
microscope uses a 200-watt lamp and 
offered a possible light source. The pro- 
jection unit was mounted on a board and 
attached to the lamp. Since the heat 
venerated by the lamp injured the slides, 
a Kolle culture flask was fitted onto the 
board between the lamp and the projec- 
This 


apparatus, born out of necessity, has be- 


tion unit to serve as a water eell. 


come the most used instrument in my 
With it, 


from few to forty receive instruction on 


laboratory. evroups ranging 
stem and root sections, leaf venation, in- 
sect parts, chick embryos and any other 
large specimens where the demonstration 
sufficient. Even 
«2 film slides are projected. 


of gross anatomy is 
parts of 2 
It is available to all students and is used 
by small groups in private studying, in 
‘bull’? sessions, and as an adjunet in 


drawing. 


Most children lack proportion in their 
drawings. They can be taught propor- 
tion, but time is limited and such in- 
struction often breeds disgust for the 
subject oecasioning it. Rather than in- 
struct children how to draw in the lab- 
oratory some teachers avoid this difficult 
problem by issuing either partially com- 
plete drawings on which the student fills 
in minor details, or completed drawings 
to be labeled. A few sidestep drawing 
requiring only written or 
things to be ob- 


entirely by 
oral descriptions of 
served. Since I regard the drawings by 
students as the best indices of their ob- 
servations, | sought means to aid the 
students in securing accuracy of outline 
and of proportion. I thought a device 
which would enable students to trace the 
principal outlines of a projected image 
would solve the problem. 

The crudely made microprojector de- 
scribed above plus a large carton and a 
mirror from a dime store were all the 
material needed. One side was removed 
from the carton and a round hole was 
cut in the right end. The mirror was 
placed inside the carton at an angle of 
45° and in such a position that the beam 
of light from the projector entering the 
carton through the hole would be re- 
flected onto the drawing paper with a 
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When the car- 


ton is placed with the open side away 


minimum of distortion. 


from any strong light source, such as a 
window, drawings are made without 
darkening the room. The size of the 
projected image is regulated by the dis- 
tance between the projector and the 
earton. Since the projecting lens has 
low resolving power the larger details 
are most distinctly shown. These can be 
traced on the paper and, if necessary, 
the minute details can be filled in by 
studying the same specimen under a 
compound microscope. 

The entire apparatus is simple, sturdy, 
and easy to operate. It is kept on an 
open shelf in the laboratory ready for 
use by both teacher and students. 
Twelve years of service have not affected 
its usefulness, and barring an accident, 
such as being dropped on the floor, it is 
expected to vive service for at least an- 
other generation. 

The above described use of relatively 
‘‘dead’’ laboratory apparatus is not un- 
usual. I present it in the hope that 
others will describe in this journal the 
useful gadgets they have constructed. 
[ would also strongly suggest that micro- 
projectors now gathering dust in some 
laboratories, and I have seen some, be 


used. 


MARINE BIOLOGICAL 
LABORATORY 


Complete stock of living and preserved 
materials for Zoology, Botany, and Em- 
bryology, including Marine Aquaria sets, 
Protozoan and Drosophila cultures, and 
Slides. Catalogues sent on request. 


Supply Dept. Woods Hole, Mass. 


Back Numbers 
AMERICAN BIOLOGY TEACHER 
Volumes II to VII 
October 1939 to May 1945 
Monthly issues—25¢ each 
Annual volume of 8 issues—$2.00 
Make remittance to 
M. A. RUSSELL, Sec’y-Treas., 
403 California Avenue, 
Royal Oak, Michigan. 


The normal heart, size 34: 44” 


| Apr, 
THE ST. LOUIS MEETING 


Everybody in the world was there ~well 
not quite everybody; but they did come from 
twenty-three states. It was almost a record 
meeting in terms of attendance, and an all 
time record in terms of enthusiasm and jy 
general attitude of forward looking, This 
Was due in part to an excellent program, in 
part to the successful solutions of some diffi- 
cult problems, and in part to a genuine feel- 
ing of optimism over what may be aecom- 
plished by the sound teaching of biology, 


The Business Meeting of the Ezeeutive 
Board and also those of the Re presentative 
Assembly and Editorial Staj? were attended, 
as were the program meetings. <A report of 
business transacted and of matters that were 
discussed in reference to future activities will 
appear in the May issue. 


As in the past the journal will bring, in 
early issues, to those readers who could not 
attend the meeting, various of the papers and 
addresses presented. 


Now is the time to lay plans for attendance 
at the next annual convention, which will oe- 
eur at the time of THr AMERICAN ASsocts- 
TION FOR THE ADVANCEMENT OF SCIENCE 
meeting in Boston. 


mounted, price $4.7 


From the Instructive Anatomical 
Charts for teaching biology 
RUDOLF SCHICK PUBLISHING CO. 
700 Riverside Drive New York 31, N. ¥. 


Ask for the new circular 
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Makes Biology a Fascinating Study 


EVERYDAY BIOLOGY 


Curtis—Caldwell—Sherman 


HOWS how biology plays a vital part in the lives of men, animals and plants. How 
S it is related to health and disease, food and nutrition, conservation and recreation. 
Pays full attention to fields of modern social and economic importance, and stresses funda- 
mentals. Encourages scientific thinking and acting; develops life-long interest in biology. 


Written clearly and interestingly, the text leads students through the practical appli- 
cations and absorbing phases of this science in a most appealing way. Handsomely 
illustrated. Many activities, experiments and self-tests. Helpful suggestions on how 


to read and study the text. 


Ask for Descriptive Circular 460 


Boston 17 New York 11 
Dallas 1 Columbus 16 


Chicago 16 Atlanta 3 
San Francisco 5 Toronto 5 


TEXTBOOKS OF 
DISTINCTION 


A Complete Biological Library 


If you could have a eomplete biological library for only $27.50 a year wouldn’t you 
jump at the opportunity? Biological Abstracts contains brief, informative abridgments 
of all the important biological contributions from some 2,000 journals. It is a complete 
library of the current biological literature under one cover. 


Many of the smaller educational institutions cannot maintain extensive libraries— 
yet it is practically essential in present-day teaching to keep abreast of current literature. 
Text books quickly become outdated. Practically before an edition is off the press, there 
have been recorded in the biological literature—and therefore in Biological Abstracts— 
outstanding advances of which teachers and students should be kept informed. Recently 
a prominent educator said, ‘‘ Knowledge of what has been and is being done is one of the 
first prerequisites. I know of no way by which this knowledge can be secured as quickly, 
accurately and efficiently as by regular and systematic use of Biological Abstracts.’’ 


As well as the complete edition at $27.50 Biological Abstracts also is published in seven 
low priced sectional editions covering closely related fields, Write for full information. 


BIOLOGICAL ABSTRACTS 


University of Pennsylvania 
Philadelphia 4, Pa. 


Please mention THe AMERICAN BroLocy TRACHER when answering advertisements 


ELECTRON MICROGRAPHS, 
LANTERN SLIDES, 
MOTION PICTURE FILMS, 
AND OTHER VISUAL AIDS 


Pertaining to 
BACTERIA, 
RICKETTSIAE, 
FILTERABLE VIRUSES, 
and FUNGI 


Available by purchase or rental 


Free list supplied on request 


Harry E. Morton, Sc.D., Chairman 


Committee on Materials for Visual Instruction in Microbiology, 


Society of American Bacteriologists, 
University of Pennsylvania, 
School of Medicine, 
Department of Bacteriology, 


Philadelphia 4, Pennsylvania. 


lease mention THE AMERICAN BIOLOGY TEACHER when answering advertisements 
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New Lippincott Giology “Jexte... 
BIOLOGY FOR YOU 


Vance and Miller 


Ready in April—A new basal high school biology textbook, 
BIOLOGY FOR YOU is organized on the unit-problem plan 
and includes an abundance of tests and activities. Lavishly 


illustrated. 
$2.28 list price 


BIOLOGY ACTIVITIES 


| i Vance, Barker, and Miller 


A 1946 edition of BIOLOGY WORKBOOK with up-to-date 
references to BIOLOGY FOR YOU, and all leading biology 


textbooks. 
$1.20 list price 
Exramination copies furnished upon request. 
Chicago 
Philadelphia 
New York 


DISCOVERY PROBLEMS IN BIOLOGY 


by 


Bagby, Cope, Hann, Stoddard 


A study guide for use with 
any biology text 


This is your teaching program—moti- 
vations, assignments, daily lessons, op- 
tional material, vocabularies, reviews, 
tests. A stimulating guide to modern 
biology. 

An abundant variety of student-activ- 
itv diagrams teach structure as related 
to function, function as related to bio- 
logical principles, principles as applied 
to personal and social problems. 


The entire unit on human physiology 
is illustrated in two colors. 


Write for your free examination 
copy before selecting next \ 3 
year’s materials. 


COLLEGE ENTRANCE BOOK COMPANY 


104 Fifth Avenue New York 11, N. Y. 


Please mention THE AMERICAN BrioLocy TEACHER when answering advertisements 
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Jusects Studied Microscopically 
AT EVERY ANGLE 


INSECT ALWAYS 
IN FOCUS 


STAYS IN ANY 
POSITION 


RECESSED FOR 
SUBSTAGE LIGHTING 


RIGID, STURDY, 
CHROME-PLATED 


NOTHING TO 
WEAR OUT 


Here’s a sturdy, PRACTICAL in- 
sect holder for ABSOLUTELY 
CONTROLLED microscopic ob- 
servation. Simply thrust pinned in- 
sect into cork “well” until it is in 
line with axis of curved arm, then 
turning knurled knobs you will se- 
cure complete dorsal and ventral 
coverage with the insect in constant 
focus. Once adjusted, insect’s posi- 
tion remains FIXED, due to split- 


shaft construction. 


Price, $15.00 each, postpaid 


Now! 


FOR 
IMMEDIATE SHIPMENT 


NUSHAWG BIOLOGICAL 
SUPPLY, INC. 


EAST AURORA, NEW YORK 


Please mention THE AMERICAN BIOLOGY TEACHER 


when answering advertisements 
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Dependable 
Field Collecting Equipment 


For more than thirty years Turtox Field Collecting Equipment has been used by teachers who 


insist upon dependability. 


You will find most needed items of collecting equipment listed in 


your current Turtox Catalog. We suggest the following as being unusually good values. 


105A10 Turtox Dollar Net. Insect. This is a 
very good light-weight entomological net for 
student use and an unusual value at the pres- 
ent price. Handle of hardwood, 30 inches 
long, nicely varnished and equipped with 
unique locking device holding the handle se- 
eurely in place when in use. Ring, 12 inches 
in diameter. Bag of strong, fine-meshed net- 
ting reinforced at top edge by double muslin 
band; 18 inches deep. 

Complete, CREM. $1.25 


105All Turtox Insect Net. Student. This is a 
splendid light-weight collapsible air net for 
entomology students. Collapsible ring, 12 
inches in diameter, made in one piece of flat 
spring steel, highly tempered. Varnished 
hardwood handle, 36 inches long, with special 
Turtox Lecking Device of non-rusting metal. 
Bag of fine-meshed marquisette, 12 inches in 
diameter and 22 inches deep. This is one of 
our most popular insect nets, being used in 
over 500 schools and summer camps. 
Complete, as described, each ........... $1.95 


110A335 Insect Pins. Made of finely tempered 
steel with needle points and fast heads, a pin 
of dependable quality. These insect pins are 
made to our specifications in an English fac- 
tory. Double-enameled and very rust resis- 
tant. Sizes 00 to 7 are usually available. For 
general use, sizes 2, 3, 4, 5 and 6 are in most 


demand. 

Specify sizes when ordering. 

Per hundred (one BiZ@) $0.75 

Per thousand’ 7.00 
110A115 Lepidoptera Jar. This cyanide jar is 


large enough for use in killing the larger 
butterflies and moths. Diameter of killing 
chamber is 34% inches. Jar is of clear glass 


with quick-locking ebonized cap, each .. $0.45 
So, 


TURTAX PR Op UCTS 
\ 


% 


110A116 Killing Jar. 


Screw Cap. Charged 
with cyanide held firmly in place at the bot- 
tom of the jar with a layer of plaster over 
ground wood insulator. Metal cap is instantly 
removed or replaced by a quarter turn. 


Mouth 


Si Capac- Size, 
No. Each Dozen 
inches 
A 8 44,x2% 2 $0.50 $5.00 
B 16 5144 x3% 2% 60 6.00 
32 6% x4 2% 65 6.50 
120A20 Plant Press. A light-weight press 


recommended for field and student use. 
Wooden reinforced frame. 
plete with 12 gray blotting paper driers, and 
two adjustable straps. Size, 12x16 inches. 


Supplied com- 


120A35 Herbarium. Turtox Portfolio. This 
Herbarium is of exceptionally fine quality 
and is of full standard size, having a capacity 
of 50 or more herbarium mounting sheets 
measuring 114% by 16% inches. Covers are 
of heavy book board covered with attractive 
green paper. The binding hinge is strongly 
reinforced and the three open sides are 
equipped with metal eyelets and tying laces. 
Each Turtox Herbarium includes 25 mount- 
ing sheets of heavy white ledger paper with 
printed legend for scientific data, one index 
sheet for 50 names, and complete directions 
for collecting, preparing and caring for her- 
barium specimens. Complete with 25 mount- 
ime @hoets, CREM $2.10 


GENERAL BIOLOGICAL SUPPLY HOUSE 


Incorporated 


761-763 East Sixty-Ninth Place, Chicago 37, Illinois 


The Sign of the Turtox Pledges Absolute Satisfaction 


Please mention THE AMERICAN BroLocy TEACHER When answering advertisements 
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HIGH POWER 
Provide Both LARGE FIELD 


—and both are. necessary for inspection 
of minute details. 

Designed by experts and manufactured 
by the same precision methods as Spencer 
Microscopes, these magnifiers are noted for 
their large, flat, brilliantly defined fields. 


UTILITY MAGNIFIER 

A 4.5x DOUBLET giving an extremely 
large field, mounted on a horseshoe base 
that holds the lens at the proper distance. 


HAND MAGNIFIERS 

Magnifications for DOUBLETS range 
from 6x to 12x, and for TRIPLE AP- 
LANATS, from 6 x to 15 x. 


American @ Optical 
COMPANY 

Scientific Instrument Division 

Buffalo 15, New York 


Please mention THE AMERICAN BioLocy TeAcHEer when answering advertisements 
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